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Summary
A patient with leiomyosarcoma of the inferior vena
cava is reported and a total of 65 cases is reviewed.

Introduction

Leiomyomas have never been seen in arteries and
rarely occur in veins (Wilder & Lofti, 1971). Leiomy-
osarcoma on the other hand occurs in arteries and
veins, especially the latter and predominantly the
inferior vena cava (Kevorkian, Donald and Cento,
1973). The clinical features depend on the area
occupied by the tumour and these include non-
specific lumbar or abdominal pain, deep venous
thrombosis and the Budd-Chiari syndrome.
A further case is reported and the literature

reviewed.

Case report
A 45-year-old housewife was admitted in July 1978

because of abdominal distension noticed 14 days
previously, and pain in the right hypochondrium
with radiation to the left hemithorax.
There was a past history of hysterectomy in 1973

because of uterine fibromyoma, and right mastec-
tomy in 1975 for comedocarcinoma (TINoMo)
followed by radiation therapy.

In 1976 she complained ofbackache, for which she
was treated in an orthopaedic clinic, where she
developed pelvic and deep vein thrombosis of the
right leg. A bone scintiscan done in 1977 was normal.
The physical examination showed pitting oedema

of the legs, and ascites with prominent superficial
veins, mainly on the right half of the abdomen and
thorax. The blood flow was from below upwards and
could be traced up to the right costal margin.
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The jugular venous pressure was slightly raised,
there was no cardiac murmur, and the blood pressure
was 130/70 mmHg. The liver was felt 3-4 cm below
the right costal margin and was tender. The spleen
was not felt.
The chest, plain abdominal X-rays and intra-

venous urography were within normal limits.
The pelvic examination and overall gynaecological

evaluation were normal. The liver scan showed
decreased and non-homogeneous hepatic radionu-
clide uptake, suggestive of liver cirrhosis. There was
increased splenic uptake and splenomegaly.
The erythrocyte sedimentation rate was 2 mm/hr.

Haemoglobin, red and white blood cells, differential
blood and platelet counts were within normal limits.
The prothrombin time (Quick) was 62% (normal
80-100), alanine and aspartate aminotransferase 103
and 138 respectively (normal < 15 mu./ml), alkaline
phosphatase 54 (normal <47 mu./ml), lactic dehy-
drogenase 426 (normal <240 mu./ml), bilirubin 2-55
mg/100ml. The total serum protein was 57 g/litre
(normal 67-87) with hypoalbuminaemia on electro-
phoretic strip. Hepatitis B surface antigen was
negative. A working diagnosis of liver cirrhosis with
stage one hepatic coma was made, and the corre-
sponding treatment instituted.
There was a slight reduction in the amount of

oedema, the bilirubin rose to 4-4 mg/100ml and the
prothrombin time came down to 35%. Invasive
diagnostic procedures were not possible and she died
3 weeks after her admission.

Post-mortem examination
The inferior vena cava was enlarged, sausage-

shaped in its entire length, expanded to 6 cm
proximally and 5 cm distally. It was easily separated
from the surrounding tissue. The external surface
and, particularly, the perivascular tissue showed no
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tumorous infiltration. Almost completely occluding
the lumen was a friable yellowish-red tissue, in which
were several fissure-like irregular canals (Fig. 1), the
surface of which bore patches of coarse and fine
nodulations. Blunt thrombus-like projections were
found in many areas, extending into the veins
draining into the inferior vena cava.

FIG. 1. Macroscopic aspect of the leiomyosarcoma of the inferior
vena cava. Also shown is the abdominal aorta.

The tumour mass ended abruptly, shortly before
the inferior vena cava joined the right atrium.
Multiple old and organized thrombi with cord-like
transformation of the large pelvic veins were present
bilaterally. The lumen could hardly be recognized.
Similar changes were seen in the medium-size
retroperitoneal and femoral veins. The portal vein
and its branches were unaffected. The hepatic cut-
surface revealed gross congestion and destruction of
the hepatic lobules (Fig. 2). There was no evidence of
metastastatic breast cancer.
The microscopic examination (Fig. 3) of the

tumour revealed atypical cells with nuclear polymor-
phy, high incidence of poor differentiation with giant
cells and multinuclearity.
The liver histology showed zonal haemorrhage and

extensive centrilobular haemorrhagic necrosis with
evidence of tissue repair (Fig. 2). Also found were
large nodular metastases each having central necrosis
and a fibrous edge, between which were thin sheets of
highly vascularized collagen fibres.

Discussion
Since the description in 1871 of a case of sarcoma

of the inferior vena cava by Perl, 65 cases have been
reported (Tables 1 and 2). Fifty-four of the 65
recorded cases were females but the reason for this
preponderance remains unexplained. It would be
speculative to draw a connection between this
tumour and oestrogen receptors on the smooth
muscle membrane. Since 13 (20%1b) of the patients had
a history of uterine fibro-myoma during life or at
post-mortem, it is tempting to regard this tumour as
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FIG. 2. Photomicrograph of the liver with zonal haemorrhage and destruction of the hepatic lobules (HE, x 250).
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FIG. 3. Fusiform spindle-shaped cells of the tumour (HE, x 760).

an intravenous leiomyomatosis, primary in the uterus
(Jonasson, Pritchard and Long, 1966).

TABLE 1. Clinical features of 65 cases of leiomyosarcoma of the
inferior vena cava (asterisked in reference list)

54 females (83%), 11 males (17%)
F/M ratio 5:1
Age range 27-83 years
Mean age of diagnosis 55 years
Diagnosis during life 35 cases (54%)
Deep venous thrombosis/thrombophlebitis 10 cases (15%)
Budd-Chiari syndrome 21 cases (32%)

TABLE 2. Localization of tumour in 65 cases of leiomyosarcoma of
the inferior vena cava

Upper-third 8 (12%)
Upper- and middle-thirds 11 (17%)
Middle-third 19 (30%)
Middle- and lower-third 6 (9%)
Lower-third 9 (14%)
Entire length 9 (14%)
Not specified 3 (5%)

The clinical signs depend on the localization of the
tumour in the inferior vena cava. Leiomyosarcoma of
the lower-third (below the renal veins) is generally
associated with varying degrees ofoedema ofthe legs
with or without thrombosis (Brewster, Athanasoulis

and Darling, 1976). Most (55%) of the tumours
reported (Table 2) originated in the middle-third
(between the renal and the hepatic veins) with
extension to the lower and/or the upper-third (above
the hepatic veins).

Budd-Chiari syndrome is common when the up-
per-third is involved. The speed with which liver
congestion occurs, depends on the rapidity of hepatic
venous occlusion, hence differentiating acute and
chronic forms of Budd-Chiari syndrome. In the acute
form, there is severe right upper quadrant pain,
nausea and vomiting, progressive hepatomegaly, at
times with ascites, and death unavoidably occurs
within 4 weeks in shock and uncontrollable hypoten-
sion with cyanosis (Onerheim & Tesluk, 1961). In the
chronic forms, the symptoms are irregular and non-
specific.

It is not uncommon for a patient to present after
venous thrombosis with occlusion of the lumen and
extension to other veins as in the present case. Ten
(15%) of the reviewed cases had venous thrombosis.
Thus leiomyosarcoma of the inferior vena cava,
although rare, should be included in the differential
diagnoses of deep venous thrombosis. One of 35
patients referred to a surgical unit for thrombectomy
had this condition (Spillner, Schlosser and Noeldge,
1976).
A palpable mass when present is of considerable

help and was present in 19 (29o) of the reviewed
cases. Pain in the back, apparently due to the
stretching of the vena cava by the tumour, is a
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common symptom in diseases unrelated to the
inferior vena cava, and thus of no help to the
physician. Our patient had lumbar pain and was
referred to the orthopaedic unit, where she developed
deep vein thrombosis of the right leg and therapy-
refractory oedema of the legs.
The diagnosis was previously made only at post-

mortem examination, but with the introduction of
modem techniques, diagnosis in life was achieved in
35 (54%) of all hitherto reported cases. The diagnostic
approach should include cavography during which
cava and hepatic vein wedge pressure could be
measured, liver scan, which may show poor radio-
nuclide uptake, ultrasound and computed body
tomographic studies. The liver biochemistry may be
of considerable help in the acute form of the Budd-
Chiari syndrome.
Most of the tumours were described as slow-

growing and invasion of adjacent organs is a late
complication. Metastases, local and distant, espe-
cially to the lungs were found in about 42% of the
cases.

Most, if not all, of the tumours localized in the
upper-third of the inferior vena cava are not amena-
ble to surgical treatment, whereas those of the
middle- and lower-thirds can be managed surgically,
although with variable results (Duke and Carlquist,
1968; Hopson, Burleson and Sherman, 1968; Mel-
chior, 1928; Staley et al., 1967; Schildberg and Kuntz,
1977). Surgical resection was possible in 27 of the
reviewed cases. Radiation and chemotherapy can be
tried in unresectable tumours, and in addition to
surgery when indicated. The value of the anti-
oestrogen, tamoxifen has not been established.
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